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@ Test-tube with lenticular outside surface particularly for automatized clinical analysis. 



® A cuvette of elongated form with a small rectan- 
gular internal section for medical and similar analy- 
ses performed by passing a light ray througli a 
product to be examined, comprising at least one 
larger external surface in the form of a lens In the 
transverse direction, this lens being capable of de- 
flecting the light ray in a preferred direction as it 
passes through the thiclcness of the cuvette and 
before It reaches the product through which it is to 
pass for the examination. 
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TEST-TUBE WITH LENTICULAR OUTSIDE SURFACE PARTICULARLY FOR AUTOMATIZED CLINICAL ANA- 
LYSIS. 



The present invention relates to a cuvette 
which has lenticular external walls and is particu- 
larly suitable for cfinical analyses to be performed 
by means of automatic instruments using light 
rays. 

It is known that in the field of medical diagnosis 
increasing use is being made of automatic Instru- 
ments capable of examining specimens of products 
such as blood, bacterial cultures and similar, and of 
performing statistical processing, the data relating 
to the specimen under examination being com- 
pared with those relating to known standard speci- 
mens to obtain a result for the particular case 
under examination. 

These instruments are based on the principle 
of the emission of a light ray from a suitable 
element called the emitter and its passage through 
a specimen of a product placed in a test-tube of 
small dimensions and of a special form, called a 
cuvette, the ray passing through It and creating by 
diffraction a light spectrum which is detected by 
another element called the receiver; since this 
spectrum is dependent on the particular conditions 
of density, transparency and thickness of the con- 
tents of the cuvette, ft is able, after appropriate 
processing carried out by known means, to repre- 
sent the result of the analysis and to be expressed 
in a legible form, which may for example be nu- 
merical, for the end user. 

In order to improve the precision of the analy- 
sis, attempts have been made to modify either the 
automatic equipment for the generation and focus- 
ing of the ray or the particular form of the cuvette 
in order to avoid interference by the cuvette with 
the passage of the light; in particular, there is 
known from EP 0 102 764 a cuvette of elongated 
form and rectangular section with small lateral and 
transverse dimensions and of restricted section, 
capable of containing a small amount either of the 
product to be examined or of the expensive 
reagents used for the analysis, and remaining as 
neutral as possible in relation to the ray which is to 
pass through it. 

Such a cuvette, however, has serious 
drawbacks, especially for types of examination 
such as the erythrocyte sedimentation rate, or 
microbiological, coagulation and similar analyses 
for which it is. convenient to have a very thin ray 
which must pass through the cuvette at a very 
precise point, or pass through the whole of it in the 
longitudinal direction to cany out scanning with 
examination of the horizontal bands of the product. 
There Is, for example, the case, well known to 
experts In the field, of the meniscus formed within 



SDOCID: <EP 0404258A2_L> 



the cuvette by blood whose sedimentation rate is 
to be calculated, or that of the examination of the 
density of a bacterial culture for the determination 
of its development In the first case, the passage of 

5 the ray not through the vertex of the meniscus but 
in a direction deviating from this is a cause of 
percentage errors which may be significant; simi- 
larly. In the second case, if the ray which scans the 
cuvette is too wide it may cause large deviations of 

70 the measured statistical value from the real value. 

Consequently there arises the technical prob- 
lem of producing a cuvette for medical analysis 
capable of being used in conjunction with a light 
ray which passes through it, and of producing a 

15 variation in the direction of the ray in the most 
suitable direction for the type of analysis being 
performed, with the purpose of obtaining a more or 
less concentrated direct ray with greater precision, 
while the cuvette must also be of small size, must 

20 be capable of being produced cheaply and easily 
by automatic machinery, and must be capable of 
being used in the various types of automatic ana- 
lytical instruments. 

In the preceding patent application IT- 63.261 

25 B/89 the same applicant illustrated a number of 
forms of a cuvette with opposing internal and exter- 
nal surfaces which were not flat, some of which, 
however, did not produce the desired effect in the 
best way, making Improvements necessary for the 

30 application of the cuvettes to the analytical instru- 
ments. 

Such improved results are obtained with the 
present invention which specifies a cuvette of elon- 
gated form with a small rectangular internal section 

35 for medical and similar analyses to be performed 
by passing a light ray through a product to be 
examined, the cuvette having at least one larger 
external surface made in the form of a lens in the 
transverse direction and capable of deflecting the 

40 light ray in a preferred direction as it passes 
through the thickness of the cuvette and. before it 
reaches the product through which it is to pass for 
the examination. 

In particular, the cuvette according to the 

45 present invention may be made with external sur- 
faces in the form of a lens which has a convex 
form symmetrical with respect to the longitudinal 
axis so that it deflects the light ray in a transverse 
focusing direction, or. alternatively, the lens may be 

50 made in a concave form symmetrical with respect 
to the longitudinal axis so that it deflects the ray in 
a transverse diverging direction. 

According to the present invention, the cuvette 
may also have opposed larger external surfaces 

2 



3 



EP 0 404 258 A2 



which are formed so that one is concave and the 
other is convex in accordance with the concentrat- 
ing or diverging effect to be achieved. 

Further details are given in the following de- 
scription which refers to the attached drawings, 
which show: 

in Hgure 1 : a front view of a cuvette accord- 
ing to the present invention; 

in Figure 2: a section of the cuvette shown in 
Fig. 1 in the plane shown by the line ll-ll; 

In Figure 3: a plan view of the cuvette shown 
in Fig. 1 seen in the direction of the arrow A in Fig. 
2; 

in Figure 4: a section of the cuvette In the 
plane shown by the line IV-IV in Fig. 2; 

in Figure 5: the cuvette shown In Fig. 2 with 
an illustration of the passage of the light ray in the 
case of a converging lens; 

In Rgure 6: a side view of a cuvette pre- 
pared for the investigation of a sedimentation rate; 

in Rgure 7: a section in a corresponding 
transverse plane of an alternative form of the cuv- 
ette shown in Fig. 1 with a diverging lens; 

in Figure 8: a cuvette prepared for micro- 
biological investigation of bacterial density. 

As shown in Figs. 1 and 2, a cuvette 1 accord- 
ing to the present invention comprises an elon- 
gated body 2 whose upper end is shaped to form 
three steps 3. 4 and 5 which provide supports of 
different sizes to be used for insertion of the cuv- 
ette in the appropriate holders In the automatic 
analytical machines which are already known and 
are therefore not illustrated. 

The upper end 6 of the cuvette is circular in 
plan (Rg, 3) and can be stopped up with an or- 
dinary test-tube stopper which is not illustrated. 
Internally, the cuvette has a cavity 7 of rectangular 
form which is restricted in the direction of the 
thickness and which extends from the bottom up- 
wards to a predetermined height indicated by a 
mark 8 made on the body of the cuvette and 
representing the level to which the cuvette 1 is to 
be filled with the product 7a to be examined. 

In a preferred embodiment (Rg. 4) the larger 
external surfaces 9 of the cuvette 1 may conve- 
niently be shaped in the form of convex lenses 
having axes and a focus arranged along the 
median transverse axis of the cavity 7 of the cuv- 
ette, the lenses being arranged symmetrically with 
respect to the longitudinal axis of the cuvette. 

Thus a ray 10 (Rg. 5) which is sent from an 
emitter 11 and which may not be aligned with the 
transverse axis of the cuvette - because of the 
displacement and/or sinking, even partial, of the 
means of holding the cuvette in position, for exam- 
ple - will be focused towards the axis and directed 
through the product to be examined along the said 
axis, making the measurement constant and in- 



dependent of alterations in the relative positioning 
of the cuvette and the measuring instrument, and 
also independent of the shape of the upper 
meniscus. 

5 Having passed through the product 7a. the ray 

encounters the opposite lenticular surface and Is 
again returned to the axis with respect to a receiver 
12 which is arranged in alignment with the emitter 
11. 

10 The arrangement described above is particu- 

larly suitable for examinations in which the lengths 
of regions of products at different concentrations 
are measured and related to each other, for exam- 
ple in the determination of the sedimentation rate, 

76 in which, as has been said, the product tends to 
form a U-shaped meniscus (Fig. 6) and the fact 
that the ray 11a encounters the product 7a in a 
position other than that corresponding to the vertex 
of the meniscus (ray 11b) causes an alteration of 

20 the dimension "a" which is reflected In the ratio a/b 
which is functionally dependent on the rate to be 
detemnined, thus significantly altering the final re- 
sult. 

In an alternative embodiment (Rg. 7), the ex- 
25 temal surface of the cuvette 1 is made in the form 
of concave lenses 9a equally opposed with respect 
to the longitudinal axis of the cuvette; thus a ray 
10a from the emitter 11 may be deflected in the 
direction of the lateral wall 1a of the cuvette 1, 
30 enabling a light ray of equal diameter to be used to 
examine a horizontal region 13 of the product 
whose width is greater than in ordinary flat cuvet- 
tes. 

This Is particularly useful in the case of micro- 

35 biological investigations of the type performed for 
the determination of the development of bacteria in 
different cultures, since, owing to the disordered 
way in which the bacteria may be arranged in the 
cuvette, an examination of a wider surface provides 

40 greater precision of measurement, the deviations of 
the measured statistical value from the mean being 
less than those found without deflection of the ray 
and consequently for a more restricted area 

Many modifications may be made to the 

45 present invention without thereby departing from 
the scope of its general characteristics; in particu- 
lar, it will be possible to produce cuvettes with 
extemal opposing surfaces in the form of any com- 
bination of lenses capable of providing a deflection 

50 of light rays which is particularly suitable to the 
specific investigation to be perfornr^d. 



Claims 

1) A cuvette of elongated form with a small 
rectangular internal section for medical and similar- 
analyses performed by passing a light ray through 
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a product to be examined, characterized in that it 
has at least one larger external surface in the form 
of a lens in the transverse direction, this lens being 
capable of deflecting the light ray in a preferred 
direction as it passes through the thickness of the 5 
cuvette and before it reaches the product through 
which it is to pass for the examination. 

2) A cuvette of elongated form with a small 
rectangular internal section for medical and similar 
analyses according to claim 1, characterized in that 10 
the form of the lens is convex and symmetrical 

with respect to the longitudinal axis so that it de- 
flects the light ray in a transverse focusing direc- 
tion. 

3) A cuvette of elongated form with a small 75 
rectangular intemal section for medical and similar 
analyses according to claim 1. characterized in that 

the form of the lens is concave and symmetrical 
with respect to the longitudinal axis so that it de- 
flects the ray in a transverse diverging direction. 20 

4) A cuvette of elongated form with a small 
rectangular intemal section for medical and similar 
analyses according to claim 1. characterized in that 
the larger opposed externa! surfaces are made so 

that one is concave and the other is convex in 25 
accordance with the concentrating or diverging ef- 
fect to be obtained. 
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® A cuvette (1) of elongated form with a small 
rectangular intemal section (7) for medical and simi- 
lar analyses performed by passing a light ray 
through a product (7a) to be examined, comprising 
at least one larger extemal surface (9) in the form of 
a lens in tho transverse direction, this lens being 
capable of deflecting the light ray in a preferred 
direction as it passes through the thickness of the 
cuvette and before it reaches the product through 
which it is to pass for the examination. 
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